Arsenic trioxide-induced transcriptional activation of stress genes and expression of related proteins in human liver carcinoma cells (HepG2).
Arsenic is a naturally occurring element, but anthropogenic activities can lead to a substantial contamination of the environment. Exposure to arsenic has been associated with a significant number of adverse health effects in humans including: cardiovascular disease, diabetes, hearing loss, developmental abnormalities, anemia, neurologic and neurobehavioral disorder, leukopenia, eosinophilia, fibrosis of the liver and the kidney and various neoplasms. However, the cellular and molecular events associated with arsenic toxicity are poorly understood. Also, the precise mechanisms by which arsenic acts as a carcinogen in humans remain to be elucidated. In the present study, we used human liver carcinoma (HepG2) cells as a model to study the molecular mechanisms of arsenic-induced toxicity and carcinogenesis. We hypothesized that arsenic-induced expression of stress genes and related proteins may play a role in the cellular and molecular events leading to toxicity and tumorigenesis in liver cells. To test this hypothesis, we performed the MTT-assay for cell viability, the CAT-Tox (L) assay for gene induction, and the Western Blot analysis to assess the expression of cellular proteins including c-fos, HMTIIA, HSP70 and p53. Data obtained from the MTT assay indicated a strong dose-response relationship with respect to arsenic trioxide toxicity. Upon 48 hr of exposure, the chemical dose required to cause 50% reduction in cell viability (LD50) was computed to be 8.55 +/- 0.58 microg/ml. The CAT-Tox (L) assay showed statistically significant inductions (p<0.05) of c-fos, HMTIIA, and HSP70. Western blot analysis also demonstrated a dose-response relationship with regard to expression of specific cellular proteins. The p53 protein was expressed in arsenic trioxide-treated cells, however, the densitometric analysis did not show any significant differences (p<0.05) between treated and control cells. The lack of a significant induction of p53 may be due to the potential mitogenic effect of arsenic at low levels of arsenic exposure.